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(54) Genetic eng ineeri ng. 



■ # 



(57) It has been a problem to find an 
alternative, less time-consuming, and 
more reliable source of factor IX, a 
polypeptide which is essential to the 
human blood-clotting process and 
necessary for the treatment of 
patients with Christmas disease. In 
order to aid in the solution of the 
problem, there is provided- 
recombinant DNA containing a DNA 
sequence occurring in the human 
factor IX genome, and includes 
recombinant DNA comprising 
substantially the whole sequence of 
human factor IX genome, which is 



Jnsertedjn-a cloning vehicle a 
transformed into a host, such 
Escherichia coli. Other fragmt 
the sequence have also been 
and the invention includes DN 
molecules comprising part or 
human factor IX DNA. There if 
described cDNA derived from 
factor IX RNA.Uses include th 
provision of an intermediate o 
in the genetic engineering of £ 
IX polypeptide precursor and t 
manufacture of the factor IX 
polypeptide, and in making pr 
use in diagnosing th- presenc 
normal or abnormal factor IX 1 
patients with Christmas disea 
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:| Deoxyoligonucleotides 
I synthesized s 



Glu-Cys-Trp-Cys-Gln-Ala 



GAq UG^ UGG UG^ CAj GCN 3' 

T A A 

C7l AC? ACC AC. GTT CG (oligo N2A) 

C G u 



Aci ACC AC?; GTC CG (oligc N2B) 



2nd amino acid 
sequence : 



348 ■ 352 

His-Met-Phe-Cys-Ala 



mRNA 



5' CA" AUG Uu" UgJJ GCN 



Deoxyoligonucleotides 
synthesized : 



gtJ tac aaJ ACq CG 



(oligo Nl) 
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I 60 

E S N P C L N G G M C K D D I N S Y 
TGAATCCAATCCATGTTTAAATGGCGGCATGTGCAAGGATGACATTAATTCCTAT 
10 . 20 30 40 50 

70 80 90 

ECWCO A GFEGTNCELDATCSIK 
GAATGTTGGTGTCAAGC TGGATTTGAAGGAACGAACTGTGAATTAGATGCAACATGCAGCATTAA 
60 70 80 90 100 110 120 

100 

NG.. CKQ FCKRDT DNKVV C 
GAATGGCAGATGCAAGCAGTTTTGTAAAAGGGACACAGATAACAAGGTGGTTTGT 
130 140 150 . 160 170 

110 120 130 

S CTDGY RLAEDOKSCEP AV PFP 
TCCTGTACTGACGGATACCGACTTGCAGAAGACCAAAAGTCCTGCGAACCAGCAGTGCCATTTCC 
180. 190 ; 200 210 220 230 240 

> 140 150 

CGRVSVSHrVRPR FHGLCSC*E' 
CTGTGGACGAGTCTCTGTCTCACATGTGAGGCCCCGCTTTCACGGTCTGTGTTCGTGCTGAGAA 
25*3 260 [ 270 280 290 300 



Fig. 5 
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